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CAMERADRIVEN WORK FLOW 
SYNCHRONISATION 

REFERENCE TO RELATED PATENT 
APPLICATION 

0001. This application claims the benefit under 35 U.S.C. 
S119 of the filing date of Australian Patent Application No. 
2015224396, filed Sep. 8, 2015, hereby incorporated by 
reference in its entirety as if fully set forth herein. 

TECHNICAL FIELD 

0002 The present invention relates generally to cinema 
tography and, in particular, to improvements in digital 
cinema. 

BACKGROUND 

0003. The advent of digital imaging technology has 
altered the behaviour of the film industry, in the sense that 
more and more movies are produced digitally. Digital cin 
ematography, being the process of capturing video content 
as digital content items, has become increasingly prevalent 
for film production. 
0004. In addition to simplifying the transition of source 
materials between production and post-production, digital 
cinematography has improved the work flow of production. 
Nevertheless, for example camera operators of digital cam 
eras still rely on the assistant directors call-out to coordinate 
with the video recording. An issue with Such coordination 
(communication) is that it may be restricted by relatively 
long distance between the distinct persons and their roles. 
Portable two-way radio communication (e.g. “walkie-talk 
ies') may be employed to alleviate such a problem. 
0005 Given the complexity of onsite coordinating, it is 
desirable that camera operators can communicate with each 
other with minimum effort for the video production work 
flow. 

SUMMARY 

0006. The present inventors consider it advantageous to 
allow camera operators to communicate with each other 
more efficiently by utilising the advantages of interactive 
display devices to aid preciseness and the reliability of 
communications. Disclosed are arrangements that synchro 
nise multiple interactive display devices operating in accor 
dance with a shared multi-step video production workflow 
and in communication with a video capturing device. 
0007 According to one aspect of the present disclosure, 
there is provided a processor implementable method of 
synchronising a plurality of interactive display devices oper 
ating in accordance with a shared multi-step video produc 
tion workflow, and in communication with a video capture 
device, the method comprising: 
0008 assigning a subset of the plurality of the interactive 
display devices to a critical device group, each interactive 
display device in the critical device group being adapted to 
control operating parameters of the video capture device; 
0009 determining that each interactive display device in 
the critical device group has entered a recording step in the 
shared multi-step video production workflow and, in 
response to the determination, enabling a recording function 
of the video capture device to be activated by at least one of 
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the group comprising: the video capture device and one of 
the interactive display devices in the critical device group; 
and 

0010 disabling at least one user interface control in each 
of the plurality of interactive display devices in response to 
an activation of the recording function until the recording 
function is deactivated. 
0011. Desirably the method further comprises, upon acti 
Vation of the recording function, restricting each of the 
plurality of interactive display devices to the recording step 
in the shared multi-step video production workflow. Advan 
tageously the method may advance those ones of the plu 
rality of interactive recording devices that are not in the 
recording step immediately before the activation to the 
recording step in the shared multi-step video production 
workflow. 
0012 Preferably, upon each interactive display device in 
the critical device group entering a recording step in the 
shared multi-step video production workflow, presenting an 
enabled recording function at at least one of the group 
comprising: the video capture device, and at least one of the 
interactive display devices in the critical device group. 
0013. In a specific implementation, an interactive display 
device is assigned to the critical device group based on 
previous operations of the interactive display device. Desir 
ably the assigning comprises assigning all interactive dis 
play devices to a non-critical device group and observing 
recent operations of each device in the non-critical device 
group to determine if a device can be assigned to the critical 
device group and upon Such assignment, removing the so 
assigned device from the non-critical device group. 
0014. Another arrangement further comprises displaying 
information content on the interactive display devices during 
activation of the recording function, the displayed informa 
tion content being related to a role associated with the 
corresponding interactive display device. Desirably the dis 
played information is related to the role performed by the 
interactive display device immediately before commence 
ment of the recording function. 
0015. In another example, the determining that each 
interactive display device in the critical device group has 
entered the recording step comprises checking a user inter 
face control selected from the group consisting of a tab view, 
buttons, and a checklist. 
0016 Preferably, the disabling further comprises restrict 
ing a user interface of the camera during said activation of 
the record function. 
0017. In a specific implementation, the method further 
comprises polling a status of the camera to determine the 
activation of the recording function. 
0018. In another, the method further determines the acti 
Vation of the recording function by receiving event notifi 
cation from the camera. 

0019. According to another aspect, disclosed is an inter 
active display device comprising a processor, a memory 
coupled to the processor and including a program executable 
by the processor, and an interactive display arrangement, the 
program comprising code for performing a method of syn 
chronising the interactive display device with at least one 
other interactive display device, each interactive display 
device operating in accordance with a shared multi-step 
Video production workflow, and in being communication 
with a video capture device, the method comprising: 
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0020 assigning a subset of the interactive display devices 
to a critical device group, each interactive display device in 
the critical device group being adapted to control operating 
parameters of the video capture device; 
0021 determining that each interactive display device in 
the critical device group has entered a recording step in the 
shared multi-step video production workflow and, in 
response to the determination, enabling a recording function 
of the video capture device to be activated by at least one of 
the group comprising: the video capture device and one of 
the interactive display devices in the critical device group; 
and 

0022 disabling at least one user interface control in the 
interactive display arrangement of each of the interactive 
display devices in response to an activation of the recording 
function to thereby restrict each of the interactive display 
devices to the recording step in the shared multi-step video 
production workflow until the recording function is deacti 
vated. 
0023 Preferably the interactive display device comprises 
the video capture device. 
0024. Another aspect includes a non-transitory computer 
readable storage medium having a program stored thereon, 
the program being executable to synchronise a plurality of 
interactive display devices operating in accordance with a 
shared multi-step video production workflow, and in com 
munication with a video capture device, the program com 
prising: 
0025 code for assigning a subset of the plurality of the 
interactive display devices to a critical device group, each 
interactive display device in the critical device group being 
adapted to control operating parameters of the video capture 
device; 
0026 code for determining that each interactive display 
device in the critical device group has entered a recording 
step in the shared multi-step video production workflow and, 
in response to the determination, enabling a recording func 
tion of the video capture device to be activated by at least 
one of the group comprising: the video capture device and 
one of the interactive display devices in the critical device 
group; and 
0027 code for disabling at least one user interface control 
in each of the plurality of interactive display devices in 
response to an activation of the recording function to thereby 
restrict each of the plurality of interactive display devices to 
the recording step in the shared multi-step video production 
workflow until the recording function is deactivated. 
0028. Desirably the storage medium further comprises 
code, operative upon activation of the recording function, to 
restrict each of the plurality of interactive display devices to 
the recording step in the shared multi-step video production 
workflow, and further comprising code for advancing those 
ones of the plurality of interactive recording devices that are 
not in the recording step immediately before the activation 
to the recording step in the shared multi-step video produc 
tion workflow. 

0029 More preferably an interactive display device is 
assigned to the critical device group based on previous 
operations of the interactive display device, and the code for 
assigning comprises code for assigning all interactive dis 
play devices to a non-critical device group and observing 
recent operations of each device in the non-critical device 
group to determine if a device can be assigned to the critical 
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device group and upon Such assignment, removing the so 
assigned device from the non-critical device group. 
0030 Advantageously the code further comprises code 
for displaying information content on the interactive display 
devices during activation of the recording function, the 
displayed information content being related to a role asso 
ciated with the corresponding interactive display device, the 
displayed information is related to the role performed by the 
interactive display device immediately before commence 
ment of the recording function. 
0031. In another implementation the code for determin 
ing that each interactive display device in the critical device 
group has entered the recording step comprises code for 
checking a user interface control selected from the group 
consisting of a tab view, buttons, and a checklist. The code 
for disabling further comprises code for restricting a user 
interface of the camera during said activation of the record 
function. Preferably the code further comprises one of 
0032 code for polling a status of the camera to determine 
the activation of the recording function; and 
0033 code for determining the activation of the recording 
function by receiving event notification from the camera. 
0034. According to another aspect of the present disclo 
Sure, provided is a system comprising: 
0035 a communications network; 
0036 a video capture device coupled to the communica 
tions network; 
0037 a plurality of interactive display devices each 
coupled to the communications network and operating in 
accordance with a shared multi-step video production work 
flow in communication with the video capture device, the 
system being operable to: 
0038 assign a subset of the plurality of the interactive 
display devices to a critical device group, each interactive 
display device in the critical device group being adapted to 
control operating parameters of the video capture device; 
0039 determine that each interactive display device in 
the critical device group has entered a recording step in the 
shared multi-step video production workflow and, in 
response to the determination, enabling a recording function 
of the video capture device to be activated by at least one of 
the group comprising: the video capture device and one of 
the interactive display devices in the critical device group; 
and 

0040 disable at least one user interface control in each of 
the plurality of interactive display devices in response to an 
activation of the recording function to thereby restrict each 
of the plurality of interactive display devices to the record 
ing step in the shared multi-step Video production workflow 
until the recording function is deactivated. 
0041. Other aspects are also disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0042. At least one embodiment of the present invention 
will now be described with reference to the following 
drawings, in which: 
0043 FIG. 1 shows a typical workflow in film produc 
tion; 
0044 FIG. 2A shows a flowchart affording an overview 
of the iterative process of typical video production; 
0045 FIG. 2B shows a schematic representation of a 
system upon which the presently disclosed arrangements 
may be practised; 
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0046 FIG. 3 is a flowchart of a process upon which an 
interactive display device establishes network communica 
tion with a camera; 
0047 FIG. 4 is a flowchart of a process of altering the 
video recording function based on the workflow status of the 
critical device group; 
0048 FIG. 5 is a flowchart of a process of updating the 

critical device group based on each device operator's recent 
camera operations; 
0049 FIG. 6 is a flowchart of a process of restricting a 
multi-step video production workflow across multiple inter 
active mobile devices; 
0050 FIG. 7 is a flowchart of a process by which the 
system terminates the synchronisation of a multi-step Video 
production workflow synchronisation; 
0051 FIG. 8A depicts a user interface for an interactive 
mobile device with disabled recording function; 
0052 FIG. 8B depicts a user interface for an interactive 
mobile device with enabled recording function; 
0053 FIGS. 9A and 9B collectively show an example of 
camera operator group updates for an interactive mobile 
device; 
0054 FIG. 10 shows an example of the user interface for 
the interactive mobile devices during the multi-step video 
production workflow synchronisation; and 
0055 FIGS. 11A and 11B collectively form a schematic 
block diagram representation of an electronic device upon 
which described arrangements can be practised. 

DETAILED DESCRIPTION INCLUDING BEST 
MODE 

Context 

0056 Narrative films, which are probably the most 
widely screened films in theatres, are one type of film 
products that tell a story. The goal of narrative film making 
is to compose a sequence of events in audio and/or visual 
form based on a written (fictional or fictionalized) story. 
With the advent of digital imaging technology, digital cin 
ematography which is referred to as the high-quality acqui 
sition of video data using digital cinema cameras during film 
production, has become increasingly widespread for narra 
tive film making. Similarly, digital cinematography is find 
ing increasing application in other types of films, such as 
documentary films, examples of which include those based 
on pre-historic Earth and astronomical Science. 
0057 FIG. 1 illustrates a representative process 100 used 
in digital cinematography for narrative film and other types 
of film making. The method 100 mainly comprises the 
following stages: development 110, pre-production 120, 
production 130, and post-production 140. These are typi 
cally executed in sequence to produce the final film. 
0058. In the development stage 110, the film producer 
selects a story and develops a script with the help of a 
screenwriter. In the meantime, key elements such as financ 
ing, principal cast members, directors, and cinematogra 
phers are confirmed. In pre-production 120, storyboards, 
which are visual images helping communicating ideas for 
the script, are developed. Furthermore each step of actually 
making the film is meticulously designed and planned. 
0059 Following the pre-production is the production 
stage 130, in which raw footage for the film is generated. 
Specifically, shots, which are short recorded segments, are 
made for different scenes of the film. Shots are recorded 
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using an video capture apparatus, such as a digital video 
camera. A shot is a basic unit of the production stage 130 
corresponding to the continuous recording of a scene from 
the time the camera starts until it stops. It is common to 
capture multiple alternative versions for any given shot for 
any given scene. Each alternative shot captured is referred to 
as a take. Acquiring multiple takes for a given shot helps 
ensure there is footage of Sufficient quality for use in 
post-production stage 140. Each take that is captured is 
stored with associated metadata relating to the captured 
Video sequence. 
0060. Following the production stage 130 is the post 
production stage 140. In the post-production stage 140, the 
captured content is edited and then exported to various 
formats such as Digital Versatile Disc (DVD), Blue-ray 
DiscTM (BD), Holographic Versatile Disc (HVD), etc. for 
distribution. The editing process of the post-production 
stage 140 consists of reviewing the content and assembling 
the film. Metadata created in the production stage 130 is 
utilized for editing at the post-production stage 140. For 
example, colour grading may be utilized to enhance or alter 
the colour of the acquired shots of a particular scene, in light 
of the cinematographer's or director's notes on colours. 
0061 Variations of the method 100 of FIG. 1 are possible 
in practice. However, film making typically employs pre 
production (planning), production (capture) and post-pro 
duction (editing) stages in some form. 
0062. At the production stage 130, a group of people is 
hired by the production company for the purpose of pro 
ducing the film product. Such a group is often referred to as 
the film crew. The cast is another group of people hired for 
the film production comprising actors who appear in the 
film, or provide voices for characters in the film. A film crew 
can be partitioned into different departments such as camera 
department, art department, costume department, etc. Each 
of these departments includes technical experts that focus in 
one specific aspect of the film production. For example, a 
film director controls the artistic and dramatic aspects of the 
film by guiding the film crew and the cast in fulfilling the 
vision of the director. A script supervisor oversees the 
continuity of the video production which includes props, set 
dressing, makeup and the actions of the actors during a 
scene. A camera operator, also called a cameraman, is 
responsible for operating the video camera to maintain 
composition and camera angles throughout a given scene or 
shot. The leading camera operator is often called the cin 
ematographer. A focus puller, or 1 assistant camera, also 
operates the video camera to maintain image sharpness on 
the Subject or action being filmed. 
0063. The process of producing video in the production 
stage 130 is highly iterative, consisting of multiple steps. As 
depicted in FIG. 2A, a typical video production process 200 
includes the following steps: setting up camera 202, captur 
ing takes 204, and reviewing takes 206. At the camera setup 
step 202, camera operators ensure the one or more cameras 
to be used for video scene capture and their associated 
equipment are rigged and ready for the required set-up. At 
the step of take capturing 204, camera operators receive 
instructions from the film director and cinematographer, 
which may include where to position the camera, how to 
frame shots, and how to move the camera, amongst others. 
Camera operators are responsible to translate those instruc 
tions into carefully framed and composited takes. At the 
review step 206, the director generally reviews the captured 
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takes and the script Supervisor records notes in report sheets. 
These notes may include possible issues or general com 
ments on the takes. The process 200 is iterative, indicated by 
the return line 208, in that the review step 206 may require 
that the shot be re-captured, for example following a revised 
camera setup 202. 
0064. The assistant director supports such an iterative 
multi-step video production by coordinating with different 
departments. The role of an assistant director includes 
tracking daily progress of the overall production, arranging 
logistics, maintaining orders on the set, and other tasks. One 
typical job of the assistant director is to “call to roll', which 
means to call out a series of specific cues for each take. The 
purpose of the call-out is to ensure that all cast and crew on 
set are aware of what exactly is going on so that they can 
perform their role at the appropriate moment. Over the 
years, special procedures to achieve maximum productivity 
have been developed. For example, the call-out of “Quiet on 
the set’ means that the take is ready and imminent, and that 
everyone should be alerted for the next step; the call-out of 
“Turnover signals both the camera and sound department to 
start rolling, which means that they will confirm that the 
recording equipment is running with correct parameters set; 
the call-out of “Action' usually means the start of recording, 
which is often executed by either the assistant director or the 
director, depending on the director's presence. Generally 
immediately after “Action' is called, a clapperboard device 
(or slate) is operated in the shot. The clapperboard device 
has two primary applications or roles—to assist in synchro 
nising of picture and Sound, and to contain information 
about the shot being recorded. The information about the 
shot being recorded typically conveys (a) production spe 
cific information Such as date and time, production title, 
name of the director, name of director of photography 
(DOP), and (b) shot specific information such as scene, shot, 
take, timecode. 
0065. Before the actual recording starts, camera operators 
listen to the call-out of the assistant director to coordinate 
with each other to set and run the cameras properly. An issue 
with Such coordination is that, it may be restricted by long 
distance. Walkie-talkies may be employed to alleviate such 
a problem. 
0066. With the advent of digital cinematography, more 
and more people are accessing the digital video camera 
remotely via wireless or wired networks. This ensures the 
camera remains a centre of importance in the era of digital 
cinematography. Modern digital video cameras may support 
remote operations such as retrieving/updating camera set 
tings (ISO values, shutter speed, aperture sizes, colour 
temperature, focus distance), selecting recording slots, start 
ing/stopping recording, enabling/disabling live view, enter 
ing metadata Such as slate, location and time information, 
etc. All of these operations may be considered as critical 
operations. 
0067. This disclosure describes new approaches for Sup 
porting the multi-step video production process by taking 
advantages of interactive display devices and digital video 
cameras. The approaches employ interactive display devices 
to engage crew members with video production. The inter 
active display devices are capable of accepting and respond 
ing to inputs in a visual and interactive manner, and are 
Superior to walkie-talkies in terms of ensuring preciseness 
and the reliability of the communication. 
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0068 Examples of the interactive display devices 
include, but are not limited to, tablet devices, touchscreen 
cameras, Smart phones, etc. These devices may support 
on-set monitoring and camera controlling by communicat 
ing with the video camera via a wireless network. One 
example is wireless on-set monitoring to a tablet device, 
such as an iPadTM (Apple Inc. of California), using wireless 
video transmitter, such as a Teradek CubeTM (Teradek, LLC, 
of California). The Teradek CubeTM and the iPadTM can 
connect to the same communications network, e.g. a Wi-Fi 
(IEEE 802.11) network, and communicate via the commu 
nication network. Once the Teradek CubeTM has been con 
nected to the camera via a connection such as a HDMI/HD 
SDI connection, the Teradek CubeTM transmits live video 
(live capture of takes) from the camera to the iPadTM device 
via the network with little appreciable delay. This arrange 
ment allows effective live (real-time) monitoring of the take 
on the iPadTM device and also supports the communication 
between camera operators. Typically control communica 
tions may be provided via the network to the camera, and the 
operation of the Teradek CubeTM is limited for video broad 
cast. In other implementation, the ability for wireless video 
broadcast may be configured within the camera, as part of a 
Wi-Fi communications arrangement thereby permitting con 
trol and video streaming via a common system. 

Structural Configuration 
0069 FIG. 2B illustrates a system 299 upon which the 
arrangements presently disclosed can be practised. A video 
camera 210 communicates with three interactive display 
devices 220, 230, and 240 such as iPadTM devices via a 
wireless communication network 250, which may for 
example utilizes the Teradek CubeTM (not illustrated in FIG. 
2B) for video streaming from the camera 210 to the network 
250. The wireless network 250 may include but is not 
limited to Wi-Fi, and Long-Term Evolution (LTE) networks. 
Also illustrated in FIG. 2B is a server computer 260 which 
may form part of the system 299 and which may be 
configured to perform management tasks in the system 299 
for overall coordination between the other various devices. 
In some implementations, the “server' role may be per 
formed by any one of the interactive display devices 220 
240, or even the camera 210 when so configured. 
0070. Due to the capability of producing voluminous 
amount of digital content, the data security of the camera has 
become more and more vital. To safeguard the data of the 
camera, different permissions are granted to different groups 
of interactive display devices. The device group that has 
been endowed with the rights to execute abovementioned 
critical operations. Such as starting/stopping camera record 
ing, is considered as a critical device group. For video 
production, all the interactive display devices associated 
with camera operators may be considered as members of a 
critical device group, for the reason that the recording may 
only begin when all camera operators are ready. 
0071. The methods to be described are typically and 
preferably implemented using at least one portable interac 
tive electronic display device. Such as a tablet device, a 
Smartphone, or the like, having a display Suited to real-time 
video reproduction. FIGS. 11A and 11B collectively form a 
schematic block diagram of a general purpose electronic 
device 1101 including embedded components, upon which 
the methods are desirably practiced. In a preferred imple 
mentation the electronic device 1101 is a portable interactive 
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tablet device having a touch-screen display akin to the tablet 
devices 220-240 of FIG. 2B. However, in other implemen 
tations the electronic device 1101 may be another type of 
electronic device in which processing resources are gener 
ally limited, for example a mobile phone, a portable media 
player, or a Smartphone, or an electronic image capture 
apparatus Such as a camera or video camera. Nevertheless, 
as indicated above the methods to be described may also be 
performed on higher-level interactive display devices such 
as desktop computers, server computers, and other Such 
devices with generally significantly larger processing 
resources and via which interactive display arrangements 
may be formed with input devices Such as pointers, mice, 
touch panels and the like. 
0072. As seen in FIG. 11A, the device 1101 comprises an 
embedded controller 1102. Accordingly, the device 1101 
may be referred to as an “embedded device.” In the present 
example, the controller 1102 has a processing unit (or 
processor) 1105 which is bi-directionally coupled to an 
internal storage module 1109. The storage module 1109 may 
be formed from non-volatile semiconductor read only 
memory (ROM) 1160 and semiconductor random access 
memory (RAM) 1170, as seen in FIG. 11B. The RAM 1170 
may be volatile, non-volatile or a combination of volatile 
and non-volatile memory. 
0073. The device 1101 includes a display controller 1107, 
which is connected to a video display 1114. Such as a liquid 
crystal display (LCD) panel or the like. The display con 
troller 1107 is configured for displaying bitmap and graphi 
cal images on the video display 1114 in accordance with 
instructions received from the embedded controller 1102, to 
which the display controller 1107 is connected. 
0074 The device 1101 also includes user input devices 
1113 which are typically formed by keys, a keypad or like 
controls. In the example described herein, the user input 
devices 1113 includes a touch sensitive panel physically 
associated with the display 1114, as depicted by the dashed 
line 1195, to collectively form a touch screen. For ease of 
reference, the combination of the display 1114 and the user 
input devices 1113 are referred to as a touch screen 1114 in 
the arrangements described, consistent with that type of 
structure as found in traditional tablet devices, such as the 
Apple iPadTM. The touch screen 1114 may thus operate as 
one form of graphical user interface (GUI) as opposed to a 
prompt or menu driven GUI typically used with keypad 
display combinations. Other forms of user input devices 
may also be used, such as a microphone (not illustrated) for 
voice commands or a joystick/thumb wheel (not illustrated) 
for ease of navigation about menus. 
0075. As seen in FIG. 11A, the device 1101 also com 
prises a portable memory interface 1106, which is coupled 
to the processor 1105 via a connection 1111. The portable 
memory interface 1106 allows a complementary portable 
memory device 1125 to be coupled to the tablet device 1101 
to act as a source or destination of data or to Supplement the 
internal storage module 1109. Examples of such interfaces 
permit coupling with portable memory devices such as 
Universal Serial Bus (USB) memory devices, Secure Digital 
(SD) cards, Personal Computer Memory Card International 
Association (PCMIA) cards, optical disks and magnetic 
disks. 

0076. The device 1101 also has a communications inter 
face 1108 to permit coupling of the device 1101 to a 
computer or the communications network 250 via a con 
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nection 1121. The connection 1121 may be wired or wire 
less. For example, the connection 1121 may be radio fre 
quency or optical. An example of a wired connection 
includes Ethernet. Further, an example of wireless connec 
tion includes BluetoothTM type local interconnection, Wi-Fi 
(including protocols based on the standards of the IEEE 
802.11 family), Infrared Data Association (IrDa) and the 
like. In the preferred implementations, the communications 
interface operates according to Wi-Fi standards. 
0077. In some instances, the device 1101 is configured to 
perform some special function. The embedded controller 
1102, possibly in conjunction with further special function 
components 1110, is provided to perform that special func 
tion. For example, where the device 1101 is a digital camera, 
the components 1110 may represent a lens, focus control and 
image sensor of the camera. The special function compo 
nents 1110 is connected to the embedded controller 1102. As 
another example, the device 1101 may be a mobile telephone 
handset. In this instance, the components 1110 may repre 
sent those components required for communications in a 
cellular telephone environment. Where the device 1101 is a 
portable device, the special function components 1110 may 
represent a number of encoders and decoders of a type 
including Joint Photographic Experts Group (JPEG), (Mov 
ing Picture Experts Group) MPEG, MPEG-1 Audio Layer3 
(MP3), and the like. The special function components 1110 
may also relate to operation of the touch screen 1114. 
0078. The methods described hereinafter may be imple 
mented using the embedded controller 1102, where the 
processes of FIGS. 2A to 10 may be implemented as one or 
more software application programs 1133 executable within 
the embedded controller 1102. The device 1101 of FIG. 11A 
implements the described methods. In particular, with ref 
erence to FIG. 11B, the steps of the described methods are 
effected by instructions in the software 1133 that are carried 
out within the controller 1102. The software instructions 
may be formed as one or more code modules, each for 
performing one or more particular tasks. The Software may 
also be divided into two separate parts, in which a first part 
and the corresponding code modules performs the described 
methods and a second part and the corresponding code 
modules manage a user interface between the first part and 
the user. 

007.9 The software 1133 of the embedded controller 1102 
is typically stored in the non-volatile ROM 1160 of the 
internal storage module 1109. The software 1133 stored in 
the ROM 1160 can be updated when required from a 
computer readable medium or via communication with a 
server computer Such as a cloud computer. The software 
1133 can be loaded into and executed by the processor 1105. 
In some instances, the processor 1105 may execute software 
instructions that are located in RAM 1170. Software instruc 
tions may be loaded into the RAM 1170 by the processor 
1105 initiating a copy of one or more code modules from 
ROM 1160 into RAM 1170. Alternatively, the software 
instructions of one or more code modules may be pre 
installed in a non-volatile region of RAM 1170 by a manu 
facturer. After one or more code modules have been located 
in RAM 1170, the processor 1105 may execute software 
instructions of the one or more code modules. 
0080. The application program 1133 is typically pre 
installed and stored in the ROM 1160 by a manufacturer, 
prior to distribution of the tablet device 1101. However, in 
Some instances, the application programs 1133 may be 
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supplied to the user encoded on one or more CD-ROM (not 
shown) and read via the portable memory interface 1106 of 
FIG. 11 Aprior to storage in the internal storage module 1109 
or in the portable memory 1125. In another alternative, the 
software application program 1133 may be read by the 
processor 1105 from the network 250, or loaded into the 
controller 1102 or the portable storage medium 1125 from 
other computer readable media. Computer readable storage 
media refers to any non-transitory tangible storage medium 
that participates in providing instructions and/or data to the 
controller 1102 for execution and/or processing. Examples 
of Such storage media include floppy disks, magnetic tape, 
CD-ROM, a hard disk drive, a ROM or integrated circuit, 
USB memory, a magneto-optical disk, flash memory, or a 
computer readable card such as a PCMCIA card and the like, 
whether or not such devices are internal or external of the 
device 1101. Examples of transitory or non-tangible com 
puter readable transmission media that may also participate 
in the provision of Software, application programs, instruc 
tions and/or data to the device 1101 include radio or infra 
red transmission channels as well as a network connection to 
another computer or networked device, and the Internet or 
Intranets including e-mail transmissions and information 
recorded on Websites and the like. A computer readable 
storage medium having such software or computer program 
recorded on it is a computer program product. 
0081. The second part of the application programs 1133 
and the corresponding code modules mentioned above may 
be executed to implement one or more graphical user 
interfaces (GUIs) to be rendered or otherwise represented 
upon the display 1114 of FIG. 11A. Through manipulation of 
the user input device 1113 (e.g., the keypad or touch screen), 
a user of the device 1101 and the application programs 1133 
may manipulate the interface in a functionally adaptable 
manner to provide controlling commands and/or input to the 
applications associated with the GUI(s). Other forms of 
functionally adaptable user interfaces may also be imple 
mented, such as an audio interface utilizing speech prompts 
output via loudspeakers (not illustrated) and user voice 
commands input via the microphone (not illustrated). 
0082 FIG. 11B illustrates in detail the embedded con 

troller 1102 having the processor 1105 for executing the 
application programs 1133 and the internal storage 1109. 
The internal storage 1109 comprises read only memory 
(ROM) 1160 and random access memory (RAM) 1170. The 
processor 1105 is able to execute the application programs 
1133 stored in one or both of the connected memories 1160 
and 1170. When the tablet device 1101 is initially powered 
up, a system program resident in the ROM 1160 is executed. 
The application program 1133 permanently stored in the 
ROM 1160 is sometimes referred to as “firmware’. Execu 
tion of the firmware by the processor 1105 may fulfil various 
functions, including processor management, memory man 
agement, device management, storage management and user 
interface. 

0083. The processor 1105 typically includes a number of 
functional modules including a control unit (CU) 1151, an 
arithmetic logic unit (ALU) 1152, a digital signal processor 
(DSP) 1153 and a local or internal memory comprising a set 
of registers 1154 which typically contain atomic data ele 
ments 1156, 1157, along with internal buffer or cache 
memory 1155. One or more internal buses 1159 interconnect 
these functional modules. The processor 1105 typically also 
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has one or more interfaces 1158 for communicating with 
external devices via system bus 1181, using a connection 
1161. 
I0084. The application program 1133 includes a sequence 
of instructions 1162 through 1163 that may include condi 
tional branch and loop instructions. The program 1133 may 
also include data, which is used in execution of the program 
1133. This data may be stored as part of the instruction or in 
a separate location 1164 within the ROM 1160 or RAM 
1170. 
I0085. In general, the processor 1105 is given a set of 
instructions, which are executed therein. This set of instruc 
tions may be organised into blocks, which perform specific 
tasks or handle specific events that occur in the tablet device 
1101. Typically, the application program 1133 waits for 
events and Subsequently executes the block of code associ 
ated with that event. Events may be triggered in response to 
input from a user, via the user input devices 1113 of FIG. 
11A, as detected by the processor 1105. Events may also be 
triggered in response to other sensors and interfaces in the 
tablet device 1101. 

I0086. The execution of a set of the instructions may 
require numeric variables to be read and modified. Such 
numeric variables are stored in the RAM 1170. The methods 
described use input variables 1171 that are stored in known 
locations 1172, 1173 in the memory 1170. The input vari 
ables 1171 are processed to produce output variables 1177 
that are stored in known locations 1178, 1179 in the memory 
1170. Intermediate variables 1174 may be stored in addi 
tional memory locations in locations 1175, 1176 of the 
memory 1170. Alternatively, some intermediate variables 
may only exist in the registers 1154 of the processor 1105. 
I0087. The execution of a sequence of instructions is 
achieved in the processor 1105 by repeated application of a 
fetch-execute cycle. The control unit 1151 of the processor 
1105 maintains a register called the program counter, which 
contains the address in ROM 1160 or RAM 1170 of the next 
instruction to be executed. At the start of the fetch execute 
cycle, the contents of the memory address indexed by the 
program counter is loaded into the control unit 1151. The 
instruction thus loaded controls the Subsequent operation of 
the processor 1105, causing for example, data to be loaded 
from ROM memory 1160 into processor registers 1154, the 
contents of a register to be arithmetically combined with the 
contents of another register, the contents of a register to be 
written to the location stored in another register and so on. 
At the end of the fetch execute cycle the program counter is 
updated to point to the next instruction in the system 
program code. Depending on the instruction just executed 
this may involve incrementing the address contained in the 
program counter or loading the program counter with a new 
address in order to achieve a branch operation. 
I0088. Each step or sub-process in the processes of the 
methods described below is associated with one or more 
segments of the application program 1133, and is performed 
by repeated execution of a fetch-execute cycle in the pro 
cessor 1105 or similar programmatic operation of other 
independent processor blocks in the tablet device 1101. 
I0089. As seen in FIG. 11A, the (tablet) device 1101 is 
configured for communication with the image capture appa 
ratus 250 via a connection 1121 to the network 230. In this 
specific example, the image capture apparatus 250 is shown 
interfaced to the network 230 via a wireless video transmit 
ter 1199, such as the Teradek CubeTM device mentioned 
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above, which forms an interconnection 1191. More gener 
ally, the image capture apparatus 210 may have a wireless 
(e.g. WiFi) connection 1192 direct to the network 250 via 
which control and status signals may be exchanged, and the 
connection 1191 via the wireless transmitter 1899 may be 
used essentially exclusively for streaming video signals 
from the capture apparatus 210 to the network 250. In some 
implementations, the wireless video transmitter 1899 may 
be integrated with the image capture apparatus 210 and a 
single wireless connection (perhaps with multiple channels) 
with the network 250 may be established. 
0090. It is useful to implement a multi-step video pro 
duction workflow synchronisation operation determined by 
the status of critical device group, due to its convenience for 
coordination and also the guarantee of data security. FIG. 8A 
depicts an exemplary graphical user interface (GUI) 802 for 
one device 800 of the multiple of interactive mobile devices 
220-240 associated with the video camera 210. The devices 
220-240 can be synchronised for a multi-step video produc 
tion workflow. As shown in FIG. 8A, the user interface 802 
contains the following components: a live view screen 804, 
a multi-step workflow indicator 808, a camera setting panel 
816, and a recording button 824. The live view screen 804 
shows what the camera 210 sees in real time, which in this 
example is currently a man wearing a hat 806. The multi 
step video production workflow indicator 808 depicts three 
tabs corresponding to the following steps respectively: Set 
ting up camera 810, performing camera action 812, and 
logging 814. At the moment depicted in FIG. 8A, the setup 
tab 810 is active permitting the device operator to adjust the 
camera settings. In the camera setting panel 816, the device 
operator can change the following parameters for the cam 
era: ISO 818, shutter speed 820, and F-number 822. The 
iconic button on the bottom right corner of the GUI 802 is 
the recording button 824, which can be manipulated by the 
device operator to activate the recording. At the moment 
depicted in FIG. 8A the recording button 824 is presented in 
a disabled state since not all devices in the critical device 
group have moved to the recording step yet. 

Establishing Network Communication 
0091 FIG. 3 depicts a process 300 upon which an inter 
active display device may start the network communication 
with the video camera 210 and other interactive display 
devices 220, 230, 240 as shown in FIG.2B. The process 300 
is typically implemented in Software as a component of the 
application program 1133 of the corresponding interactive 
touch panel device 220-240 (1101). 
0092. Before initiating the device-camera and peer-de 
Vice communication, an interactive display device 1101 may 
connect to the communication network 250 at step 310. In 
one implementation, the communication network 250 is a 
wireless network generated based on the IEEE 802.11 
standards, which is more commonly known as Wi-Fi or 
Wireless Local Area Network (WLAN). Such a wireless 
network is often implemented using a wireless router which 
sends out Wi-Fi signals. The interactive display device 1101 
identifies the wireless signal for the network 250 based on 
the given Service Set Identifier (SSID). A password may be 
required for the connection depending on the security pro 
tocol employed by the network 250. 
0093. Once the interactive display device 1101 has con 
nected to the network 250, the process 300 proceeds to step 
320 which establishes connections between the device 1101 
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and each of the video camera 210 and other ones of the peer 
devices 220, 230, 240, thereby establishing peer-to-peer 
connections. The connection to the camera 210 maybe via 
wireless video transmitter 1199 (Teradek CubeTM device) for 
video transmission, and via Canon Wireless File Transmitter 
(WFT) for command transmission. In another example, the 
camera may be embedded with hardware implementations 
of both the video transmitter and file transmitter. 
0094. To allow the connection with the video camera 210, 
the camera 210 may provide an Application Programming 
Interface (API) which allows interactive display devices to 
control the camera 210 and retrieve camera status informa 
tion from the camera 210. On example of the camera status 
is a recording status that indicates whether the video camera 
210 is recording a video sequence or not. The API may 
support network protocols such as File Transfer Protocol 
(FTP), Precision Time Protocol (PTP), and also Hypertext 
Transfer Protocol (HTTP). In one implementation, the inter 
active device 1101 may establish the connection with the 
camera by opening a Transmission Control Protocol/Internet 
Protocol (TCP/IP) socket connection based on the pre 
configured Internet Protocol (IP) address of the camera 210. 
In another example, the video camera 210 may support some 
automatic IP address discovery mechanism for establishing 
the connection. 
(0095. The establishment of the peer connection with 
other devices involves peer discovery. In one embodiment, 
the device 1101 (e.g. 220) may use an automatic peer 
discovery mechanism for discovering peer devices (e.g. 230, 
240) in the communications network 250. One example of 
such mechanism is BonjourTM technology developed by 
Apple Inc. BonjourTM technology is a group of technologies 
that includes service discovery, address assignment, and 
hostname resolution. In a typical process of establishing 
connection with BonjourTM technology, each peer device 
starts by advertising its presence on the communications 
network as a service. The service typically contains infor 
mation that can uniquely identify a type of the service. Then 
each peer device starts searching on the communications 
network 250 for available BonjourTM services that corre 
spond to other peer devices. Hostname resolution technol 
ogy allows determining IP address of identified peer devices. 
0096. In another implementation, each device may be 
manually configured via the user interface with the list of IP 
addresses of peer devices. In yet another alternative imple 
mentation, each device may be configured to establish a 
connection to a webserver, such as the server 260, and the 
webserver can provide a list of IP addresses of the peer 
devices connected to the communications network. 

0097. After the device-camera and peer-device connec 
tions have been established in step 320, the process 300 
proceeds to step 330, where the interactive display device 
1101 (e.g. 220) communicates with the video camera 210 
and also other peer devices (e.g. 230, 240). 
0098. The communication between the interactive dis 
play device and the video camera includes video and control 
signals. In one implementation, the video camera 210 is 
capable of streaming live video to the communication net 
work 250. In an alternative arrangement, the video camera 
210 may not be capable of streaming video to the commu 
nication network 250 directly, in Such a case a separate 
device may be used that is able to capture the video output 
from the video camera 210 and stream the video sequence 
over the communication network 250. One example of such 
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a device is the abovementioned Teradek CubeTM. The video 
camera 210 may also provide an Application Programming 
Interface (API), through which client devices can control the 
video camera 210 and request the status of the video camera 
210. One example of the camera status is a recording status 
that indicates whether the video camera 210 is recording a 
Video sequence or not. 
0099. Once the IP addresses of peer devices are acquired, 
the device 1101 (e.g. 220) establishes connection (step 320) 
to each of the peer devices by opening a TCP/IP socket 
connection. In one example, Extensible Messaging and 
Presence Protocol (XMPP) communication protocol is used 
to exchange arbitrary data between peers. XMPP is an 
Extensible Markup Language (XML) based protocol that 
enables the near-real-time exchange of data between any 
two or more network entities. Thus each interactive display 
device 1101 (e.g. 220) has a list of one or more peer devices 
(e.g. the camera 210, and the interactive display devices 230, 
240) connected to the communications network 250 and is 
able communicate to those peer devices (step 330). 
0100 Significantly, during the process 300, individual 
peer devices are able to be identified by assignment to 
certain groups of Such devices, such as a critical device 
group associated with the actual operation of the camera 
210. Accordingly for example, the devices 220, 230 and 240 
of FIG. 2B may be each established in their connections to 
the network 250 as part of the camera critical device group 
and thus each possesses an authority to manipulate operation 
of the camera 210. This may be distinct from other interac 
tive display devices (not illustrated), for example one oper 
ated by a member of the makeup department who may be 
able to received streamed live video from the camera 210 via 
the network 250, but would not have permission to control 
the camera 210. 

Altering Video Recording Function 
0101 FIG. 4 illustrates the process 400 for altering the 
video recording function based on the workflow status of the 
critical device group. The process 400 is typically imple 
mented in software as part of the application 1133 on each 
of the interactive display devices 1101 of the critical device 
group to thereby allow those devices to appropriately coor 
dinate their collective operation of the camera 210. Initially, 
at step 410, the recording function is disabled on the 
interactive display device 1101. This operation prevents the 
start of recording without all of the critical devices being 
ready. The disabling of the recording function can be imple 
mented in a number of ways. In one implementation, the 
recording function is presented in a disabled State on all 
interactive display devices 220, 230, 240. For example, the 
presentation may involve hiding the recording function 
interface control (the button 874), or reducing the opacity of 
corresponding interface control 874, etc. The presentation of 
a disabled recording function on any one device may nev 
ertheless mean that the recording function is still enabled on 
the video camera 210. In another implementation, the dis 
abling and enabling of the camera recording function may be 
realised by firmware implementation, being a combination 
of Software acting upon specific hardware. This hardware 
operation may be supported by the camera API for remote 
control. This may mean that any attempt to turn on the 
recording function on the camera 210 will trigger the display 
of warning messages on the or each interactive display 
device 1101 to confirm the operation. 
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0102. In this disclosure, recording can activate only when 
the recording function is enabled. To check if the recording 
function should be enabled, the process 400 proceeds to step 
420, where the respective device 1101 receives the workflow 
status of all devices in a critical device group operating as 
part of the multi-step video production. The workflow status 
information may be obtained via aforementioned peer-de 
Vice communication. This for example involves communi 
cation of the status of the workflow indicator 808 amongst 
the devices of the group. 
0103) In one arrangement, as alluded to above, a subset of 
all interactive display devices is assigned to the critical 
device group before the video production commences, and 
that the critical device group is constant throughout the 
complete video production. In another arrangement, the 
critical device group is updated dynamically according to 
the operations and roles of each individual using a corre 
sponding interactive display device 1101. This will be 
detailed with reference to FIG. 5. 
0104. The process 400 then proceeds to step 430 where 
the corresponding processor 1105 determines, in a preferred 
implementation, whether all devices in the critical device 
group have moved to the recording step. If not, the process 
400 returns to step 420 to again check the workflow status 
of all devices in the critical device group. If step 430 
determines that all devices in the critical device group have 
moved to the recording step, then the process 400 proceeds 
to step 440 where the recording function is be enabled. The 
recording step is a step in the multi-step video production 
workflow, and covers the duration which starts from when 
all camera operators are ready for recording a take, and ends 
when the video camera 210 concludes the recording. One 
example is the performing camera action indication 812 as 
shown as part of the workflow indicator 808 in FIG. 8A. 
Where all devices in the critical device group have moved to 
the recording step, then all of them are ready for video 
capturing. 
0105. In an alternate implementation, step 440 can oper 
ate to present the recording function in the enable state in 
each of the camera 210 and at least one interactive display 
devices of the critical group, but not necessarily all devices 
of the critical group. This provides for actuation of recording 
either directly at the camera 210, or at the at least one 
interactive display device 1101. Such an approach may be 
Suitable where only a senior camera operator has authority 
to activate recording. Nevertheless, that senior camera 
operator must await all devices and corresponding operators 
in the critical group moving to and thus being ready for the 
recording step of the workflow. 
0106 To determine if a device have moved to the record 
ing step, different user interface control may be employed. 
In one implementation, a tab view may be used as a 
workflow indicator. As shown in FIG. 8A, an active tab (e.g. 
810) indicates the current step in the workflow 808. A device 
1101 has moved to the recording step if the active tab is 
associated with the recording step (i.e. 812). In another 
implementation, checklist may be used to facilitate the 
workflow indication. The checklist may contain a list of 
steps which need to be performed before recording starts, for 
example, Sound check, lighting check, camera settings 
check, etc. Once the device operator finishes one step, 
he/she ticks the corresponding step in the checklist as 
represented in the relevant GUI reproduced on the touch 
panel 1114. The operator may not proceed to the next stage 
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in the workflow until he/she finishes all the prerequisite 
steps have been ticked. In this case, the first unchecked step 
means the current step. In yet another implementation, a 
designated button in the GUI may be used to indicate the 
recording step. The device operator can actuate (press) the 
button to signal the reach of recording step. 
01.07 The determination of whether all devices 1101 
(220.230.240) of the critical device group have moved to the 
recording step may rely on the peer-device communication. 
In one arrangement, the webserver 260 connected to the 
network 250 is configured with the IP address of all critical 
devices (e.g. 220.230,240) and the webserver 260 polls the 
critical devices at a regular time interval. With this action, 
the webserver 260 can determines if all critical devices have 
moved to the recording step by marking rolls of them. 
0108. The recording function is then enabled at step 440. 
In one implementation, the recording function is presented 
in an enabled state on all interactive display devices of the 
critical device group. In another implementation, the 
enabling of camera recording function may be Supported by 
the firmware in the camera 210 and also the API of the 
camera 210. Any attempt to activate the recording when the 
API is disabled will trigger warning messages. 
0109. With step 440 implemented, the workflow process 
400 ends. Once the recording function is enabled, all devices 
from the critical device group can further be notified via 
communications over the network 250 about their collective 
readiness. 
0110. For example, part of the underlying process of the 
application 1133 may involve each interactive display 
device 1101 broadcasting to all other devices in the system 
299 an individual status of that device 1101 so all other 
devices can identify who is ready for the next step in the 
workflow, and most importantly, recording. Where the sys 
tem 299 includes the server 260, the general broadcast may 
be substituted by a message to the server 260, or a polling 
operation of the server 260 to each interactive display device 
1101, so that the server 260 can issue a list of status of all 
devices in the system 299. 
0111 FIG. 8B shows the user interface 852 for one of the 
interactive display devices 850 (e.g. 220, 230, 240) associ 
ated with the video camera 210. FIG. 8B is similar to FIG. 
8A in that corresponding features are labelled with corre 
sponding reference numbers increased by 50. As demon 
strated in FIG. 8B, the device operator has moved to the 
recording step since the action tab 862 is now the active tab 
(indicated by highlighting) in the workflow indicator 858. In 
addition, the recording button 874 is presented in an enabled 
state (e.g. with no transparency) within the GUI 852. This is 
due to that all devices in the critical device group have 
moved to the camera action step 862. FIG. 8B shows that the 
device 850 belongs to the critical device group, as the video 
recording can be activated by actuating (touching) the 
enabled record button 874. 

Dynamic Critical Device Group Update 

0112 The critical device group may be considered as a 
bottleneck in the multi-step video production workflow, as 
the recording function of the camera 210 is enabled only 
when all devices in the critical device group have entered the 
recording step. On one hand, the critical device group 
ensures the availability of all member devices critical device 
group members when the recording starts. On the other 
hand, the critical device group may result in the delay caused 
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by the absence or unavailability of certain devices, or the 
corresponding operator. This may result in a problem in the 
case of constant critical device group throughout the video 
production. Accordingly, where a device is not available for 
a particular video shooting, then that device should be 
demoted from the critical device group. An approach to the 
dynamic updating of critical devices is described with 
reference to FIG. 5. 

0113 FIG. 5 shows a process 500 for the updating of a 
critical device group based on the recent camera operations 
of each device. The process 500 provides flexibility in 
determining the critical device group. The process 500 is 
typically performed in the multi-step video production 
workflow on conclusion of the performing camera action 
step 812, or on entry to either the log review step 814 or the 
set-up step 801, thereby taking advantage the time between 
individual takes or shots. Typically, the process 500 is 
performed in software as part of the application 1133 
executable on each of the interactive display devices 1101 
(220-240). Alternatively, where provided, the process 500 
may be performed by the server computer 260 to interact 
with all interactive display devices 1101 active within the 
system 299. 
0114 All interactive display devices 1101 that may be 
used on a film set, and thus interconnected via the network 
250, may be divided into at least two groups, including a 
non-critical device group, and a critical device group. These 
groups are mutually exclusive. The process 500 starts at step 
510, where the individual device 1101 assigns itself to the 
non-critical device group, or the server 260 assigns all 
devices 1101 (e.g. 220, 230, 240) to the non-critical group. 
The critical device group is thus initially empty on conclu 
sion of step 510. 
0115 The individual interactive display device 1101 or 
server computer 260 then continuously runs a process of 
observing recent or previous operations of the or each 
interactive display device member of the non-critical device 
group at step 520. Such operations are referred to as pro 
moting operations as they demonstrate intentions to partici 
pate in the shooting of a new take. The operations may 
include, but are not limited to, camera operations, slating 
operations, and reviewing operations. These promoting 
operations are observed by the interactive display device 
1101 or server computer 260 and buffered to a memory 
thereof so that there is a history for a predetermined time 
window for each device of the non-critical device group. 
0116. The camera operations involves operations that 
may affect the visual quality of the recording, and may 
include, but are not limited to: reducing/enlarging camera 
aperture; modifying camera shutter speed; modulating cam 
era ISO; setting camera focusing point; adjusting camera 
focusing stops; changing camera autofocusing mode; updat 
ing camera white balance; altering camera frame rate, etc. 
Slating operations are operations that are associated with 
film slating (often performed with a clapperboard). Slating 
operations may include but are not limited to: entering/ 
changing a slate number, updating/adding roll numbers, 
setting/altering scene numbers etc. Reviewing operations are 
associated with operations that may lead to change of 
camera settings. Reviewing operations may include, but are 
not limited to: activating video scopes; Switching video 
Scope types; Zooming in/out the video scopes; turning on 
focus peaking, etc. 
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0117 If any promoting operation has been observed in 
the “recent time window from a particular interactive 
display device as determined at step 530, that particular 
device is then promoted to the critical device group at step 
540. Step 540 also causes the server computer to remove the 
particular device from the non-critical device group to 
ensure mutual exclusion between the two groups. 
0118. As noted above, in a preferred implementation the 
recent time window is that immediately after the action step 
812 or on commencement of the setup step 810 of the 
workflow 808. For example, those operators manipulating 
camera controls during the setup step 810 would be identi 
fied as critical for camera operation and thus the correspond 
ing devices would be elevated by assignment to the critical 
device group. Others, for example reviewing the previous 
shot, would remain in the non-critical group(s). 
0119. In an alternate implementation, in step 520, 
“recent operations are those that fall within a time window 
preceding the particular instance of step 520. The time 
window may be predetermined such as fixed in units of time 
(e.g. 30 minutes, 2 hours), or filming units, such as the last 
5 takes, or the last 3 scenes (regardless of the number of 
takes for each of those scenes). The time window may also 
be dynamically adjusted according to rules drawing contri 
butions from, for example, predetermined time periods, the 
progress of filming (rate of takes, or scene completion). The 
determination of the time window should desirably be 
arranged so that only those devices required for critical 
operations and perhaps some redundancy are promoted into 
the critical device group. 
0120 If no promoting operations are observed at steps 
520 and 530, the process 500 proceeds back to step 520 to 
observe operations in an updated time window. 
0121 FIGS. 9A and 9B collectively illustrate an example 
of critical device group updates using the approach of FIG. 
5. FIG. 9A shows the Scenario 900 where the critical device 
group is initially empty. There are two device groups in FIG. 
9A, namely the critical device group 902, and the non 
critical device group 904. Since the critical device group 902 
is empty, all devices are assigned to the non-critical group 
904. As shown by FIG. 9A, there are three devices in the 
group 904, with each being operated in a corresponding step 
of the video production workflow. For example, device 906 
is at the set-up step 908, whereas devices 910 and 912 are 
each at the logging step 920, 922. All of the corresponding 
recording buttons 914, 916, and 918 are presented as dis 
abled (as transparent icons in the respective GUIs) since the 
critical device group 902 contains no devices. 
0122 Following the settings depicted in FIG. 9A, the 
device operators assigned to the interactive display devices 
906 and 910 manipulate the camera settings within a pre 
defined time window. As a result, both devices 906 and 910 
are promoted to the critical device group 902. 
(0123 FIG.9B exemplifies the scenario 950 for both the 
non-critical device group 904 and the critical device group 
902 after the update. FIG.9B is similar to FIG. 9A in that 
corresponding features are labelled with corresponding ref 
erence numbers increased by 50. As portrayed in FIG. 9B, 
the critical group 952 currently contains two devices, 
namely 956 and 960. In comparison with FIG.9A, there is 
only one device 962 left in the non-critical device group 954 
after the update. 
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Workflow Synchronisation 

0.124 AS Soon as the recording function on the camera 
210 has been enabled in step 440 in FIG. 4, the system 299 
is ready for the video production workflow synchronisation. 
FIG. 6 demonstrates a process 600 of synchronising a 
multi-step video production workflow across multiple inter 
active display devices. The process 600 is typically per 
formed in software and executed by each interactive display 
device 220-240 of the system 299. In some implementations, 
the process 600 may be performed by the server 260 which 
then asserts commands to the interactive display devices 
connected to the network 250. 

0.125. The recording function has been placed in an 
enabled state prior to the process 600 as discussed above, 
and the recording function can be activated by any device 
inside the critical device group, or at the camera 210 directly. 
In an initial step 610, the device 1101 or server 260 checks 
if the recording function has been activated. In one 
approach, the server 260 may poll the camera 210 to check 
the activation of the recording function at a regular time 
interval. In another approach, the server 260 or the interac 
tive display device 1101 may receive an event notification 
from the camera 210 when the recording function is acti 
vated. 

0.126 The activation may be implemented in two ways. 
In one implementation, each device 1101 that is a member 
of the critical device group can issue a start-recording 
request to the video camera 210, for example by a corre 
sponding operator pressing the button 874, which then 
activates the recording. In another implementation, one 
operator of a device 1101 from the critical device group can 
manually press the recording button on the camera 210. If no 
activation of the recording function has been detected, the 
process 600 returns to the checking process at step 610. 
I0127. If the recording function has been activated, the 
process 600 then proceeds to step 620, in which all inter 
active display devices participating in the workflow, not just 
that are part of the critical device group, are restricted to the 
recording step. The motivation is to notify all devices that 
the recording is in progress by showing the recording 
interface across all interactive display devices. 
I0128. The restriction may be applied on the interactive 
display devices. In one arrangement, step 620 involves 
switching the user interface of all interactive mobile devices 
to reproduce video of the recording scene. In the meantime 
the user interface controls of all devices are limited to only 
the video viewing, thereby to ensure the attention of all 
concerned is focussed on the recording scene. This can be 
achieved by disabling at least one user interface control of 
each of the interactive display devices. In this case none of 
the devices can navigate to the next step of the multi-step 
production workflow during the course of video recording. 
Functions which are disabled may include video playback, 
adjustment of camera settings (ISO values, shutter speed, 
aperture sizes, and colour temperature), navigation in the 
workflow tab, etc. This means that none of the devices can 
navigate to a screen where they can playback film. In 
another arrangement, the user interface displays the record 
ing scene while the other interface controls are disabled. For 
example, the workflow tab indicator may be disabled to 
prevent any device from navigating to the next step, either 
purposively or accidentally. The restrictions on the user 
interface controls apply to both the non-critical device group 
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and the critical device group. None of the device operators 
can proceed to the next step before the current recording 
accomplishes. 
0129. The restriction may also be applied on the camera 
210. In one implementation, the camera 210 may be 
restricted by limiting some of its functions, such as the 
ability of adjusting camera lens (which may not be desired 
in Some situations), modifying camera parameters, etc. 
0130 Note that before the execution of step 620, devices 
other than those in the critical device group may be at 
different steps of the video production workflow. Some such 
devices may be reviewing takes from previous video pro 
duction on the corresponding interactive display GUI of the 
touch panel 1114, which means that those devices are at the 
post-recording step. Some devices may be adjusting camera 
settings, which indicates that they are at the before-recording 
(set-up) step. Regardless of the step at which each device is 
performing, each of the devices is desirably taken or other 
wise advanced and restricted to the recording step in step 
620. 
0131 FIG. 10 depicts an example of the user interface 
1010 for all of the interactive display devices of the system 
299 during the restriction of all devices to the recording step 
as occurs in step 620. As illustrated in FIG. 10, the GUI 1010 
is representative of one of the interactive display devices 
(e.g. 220, 230, 240) associated with the video camera 210. 
The device via the GUI 1010 is currently restricted for the 
recording, as the live view screen 1035 occupies most of the 
display panel 1114. The live view screen 1035 reproduces a 
representation of a man wearing a hat 1040 and a stop button 
1030 which indicates the recording is in progress. It is noted 
that the stop button 1030 is only enabled for devices in the 
critical device group, which means only those devices in the 
critical group can deactivate the recording by the corre 
sponding operator actuating the stop button 1030. All the 
interactive display devices now share the same display, 
regardless whether the device is in the critical device group 
or the non-critical device group. Due to the preferred restric 
tion of display, no device can change the display of record 
ing, or navigate to the next step in the workflow. The change 
of the display and the navigation is possible only when the 
recording terminates. 

Displaying Role-Specific Content 
0132) The system 299 may desirably operate to display 
role-specific content on the interactive display devices dur 
ing the restricted displaying period of those devices. This 
may apply to all devices from both the non-critical and 
critical groups. 
0133. The goal of displaying role-specific content is to 
remind device operators of certain operations before the 
workflow synchronisation occurs. This type of content may 
be displayed in a small area 1045 superimposed on the 
recording screen 1035 during the video recording, as shown 
in FIG. 10. The additional information 1050 displayed is 
related to operations that the device corresponding to the 
GUI 1010 was performing before the workflow synchroni 
sation commenced. Examples of Such visual content may 
include, but are not limited, to a display of the take reviewed 
before the recording commenced (useful for Script Supervi 
sors), a Summary display of camera settings before the 
recording commenced (useful for camera operators), a dis 
play of the video scopes (useful for cinematographers), 
sound level displays of different actors (useful for sound 
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engineers), etc. This enables individual operators to revert 
back the previously performed task upon conclusion of the 
recording operation. The content 1050 of the window 1045 
may include a brief system generated Summary of the 
previous screen, or a partial screenshot of the previous 
screen for that device operator, generally sufficient to remind 
that operator of the task being performed immediately 
before the recording of video. In FIG. 10, the stop button 
1030 is depicted in an “enabled' state (as opposed to 
transparent for disabled), indicating that the specific inter 
active display device reproducing the GUI 1010 is related to 
the critical device group of a camera operator. Where the 
relevant device is not a member of the critical device group, 
the stop button need not be displayed, or at least would be 
disabled and indicated as Such by a transparency effect. 

Post Synchronisation 
I0134. When the recording is drawing to an end, the 
system 299 prepares for terminating the workflow synchro 
nisation. FIG. 7 shows the process 700 by which the system 
299 terminates the synchronisation of a multi-step video 
production workflow. Typically, the process 700 may form 
part of the application 1133 and is executed by each of the 
interactive display devices of the system 299. Alternatively 
the process 700 is performed in software executed by the 
server 260 in communication with each of the devices 
220.230.240. The process 700 initially operates with the 
state of restriction of all user interface control of all inter 
active display devices, this having been established in step 
620. The server 260 or device 1101 then continuously 
executes step 710 to check if any deactivate-recording 
command has been received. The deactivate-recording com 
mand may be issued in two ways. Firstly, one camera 
operator in the critical device group may interact with the 
associated interactive display device to send a deactivate 
recording request to the camera 210. The camera 210 then 
receives the request from the network 250 and operates to 
stop the recording. In addition, one operator of the device 
from the critical device group can manually stop the record 
ing by pressing the record button on the camera 210. If no 
such command has been received, the process 700 returns 
back to step 710 to observe any following commands. 
I0135) If a deactivate-recording command is detected or 
received in step 710, the process 700 then proceeds to step 
720. Step 720 operates to terminate the synchronisation of 
all user interface control of all devices. Where the process 
700 is executed by the server 260, this may involve sending 
a command to all of the interactive display devices 1101 
(220-240). Where the process 700 is implemented by each 
device 1101, such may be effected by simple termination of 
synchronisation, thereby enable local control of the corre 
sponding device. The restriction on all interactive display 
devices 1101 will be terminated. All device operators will be 
able to use the full set of user interface control on the 
corresponding interactive display device. The termination of 
synchronisation also means that those devices are able to 
navigate to the next step in the workflow. 
0.136 For example, the director can start reviewing the 
freshly-recorded take. In one implementation, previous 
screens that had been reproduced immediately before the 
activation of recording can be resumed. This is useful to 
operators for devices in the non-critical device group as they 
can continue their work before the activation of recording. 
In another implementation, all post-synchronisation screens 
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can remain the same, so that each device operator may 
decide which screen or what workflow step may be selected. 

INDUSTRIAL APPLICABILITY 

0.137 The arrangements described are applicable to the 
computer and data processing industries and particularly for 
the production of video films video where synchronism 
between multiple persons and system components is desired. 
0.138. The foregoing describes only some embodiments 
of the present invention, and modifications and/or changes 
can be made thereto without departing from the scope and 
spirit of the invention, the embodiments being illustrative 
and not restrictive. 

1. A processor implementable method of synchronising a 
plurality of interactive display devices operating in accor 
dance with a shared multi-step video production workflow, 
and in communication with a video capture device, said 
method comprising: 

assigning a Subset of the plurality of the interactive 
display devices to a critical device group, each inter 
active display device in the critical device group being 
adapted to control operating parameters of the video 
capture device; 

determining that each interactive display device in the 
critical device group has entered a recording step in the 
shared multi-step video production workflow and, in 
response to the determination, enabling a recording 
function of the video capture device to be activated by 
at least one of the group comprising: the video capture 
device and one of the interactive display devices in the 
critical device group; and 

disabling at least one user interface control in each of the 
plurality of interactive display devices in response to an 
activation of the recording function until the recording 
function is deactivated. 

2. A method according to claim 1, further comprising 
upon activation of the recording function, restricting each of 
the plurality of interactive display devices to the recording 
step in the shared multi-step video production workflow. 

3. A method according to claim 1, wherein upon each 
interactive display device in the critical device group enter 
ing a recording step in the shared multi-step video produc 
tion workflow, presenting an enabled recording function at 
at least one of the group comprising: the video capture 
device, and at least one of the interactive display devices in 
the critical device group. 

4. A method according to claim 2, further comprising 
advancing those ones of the plurality of interactive recording 
devices that are not in the recording step immediately before 
the activation to the recording step in the shared multi-step 
video production workflow. 

5. A method according to claim 1, wherein an interactive 
display device is assigned to the critical device group based 
on previous operations of the interactive display device. 

6. A method according to claim 5, wherein the assigning 
comprises assigning all interactive display devices to a 
non-critical device group and observing recent operations of 
each device in the non-critical device group to determine if 
a device can be assigned to the critical device group and 
upon Such assignment, removing the So assigned device 
from the non-critical device group. 

7. A method according to claim 1, further comprising 
displaying information content on the interactive display 
devices during activation of the recording function, the 
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displayed information content being related to a role asso 
ciated with the corresponding interactive display device. 

8. A method according to claim 7, wherein the displayed 
information is related to the role performed by the interac 
tive display device immediately before commencement of 
the recording function. 

9. A method according to claim 1, wherein the determin 
ing that each interactive display device in the critical device 
group has entered the recording step comprises checking a 
user interface control selected from the group consisting of 
a tab view, buttons, and a checklist. 

10. A method according to claim 1, wherein the disabling 
further comprises restricting a user interface of the camera 
during said activation of the record function. 

11. A method according to claim 1, further comprising 
polling a status of the camera to determine the activation of 
the recording function. 

12. A method according to claim 1, further comprising 
determining the activation of the recording function by 
receiving event notification from the camera. 

13. An interactive display device comprising a processor, 
a memory coupled to the processor and including a program 
executable by the processor, and an interactive display 
arrangement, the program comprising code for performing a 
method of synchronising the interactive display device with 
at least one other interactive display device, each interactive 
display device operating in accordance with a shared multi 
step Video production workflow, and in being communica 
tion with a video capture device, said method comprising: 

assigning a Subset of the interactive display devices to a 
critical device group, each interactive display device in 
the critical device group being adapted to control 
operating parameters of the video capture device; 

determining that each interactive display device in the 
critical device group has entered a recording step in the 
shared multi-step video production workflow and, in 
response to the determination, enabling a recording 
function of the video capture device to be activated by 
at least one of the group comprising: the video capture 
device and one of the interactive display devices in the 
critical device group; and 

disabling at least one user interface control in the inter 
active display arrangement of each of the interactive 
display devices in response to an activation of the 
recording function to thereby restrict each of the inter 
active display devices to the recording step in the 
shared multi-step video production workflow until the 
recording function is deactivated. 

14. An interactive display device according to claim 13 
wherein the interactive display device comprises the video 
capture device. 

15. A non-transitory computer readable storage medium 
having a program stored thereon, the program being execut 
able to synchronise a plurality of interactive display devices 
operating in accordance with a shared multi-step video 
production workflow, and in communication with a video 
capture device, said program comprising: 

code for assigning a Subset of the plurality of the inter 
active display devices to a critical device group, each 
interactive display device in the critical device group 
being adapted to control operating parameters of the 
video capture device; 

code for determining that each interactive display device 
in the critical device group has entered a recording step 
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in the shared multi-step video production workflow 
and, in response to the determination, enabling a 
recording function of the video capture device to be 
activated by at least one of the group comprising: the 
video capture device and one of the interactive display 
devices in the critical device group; and 

code for disabling at least one user interface control in 
each of the plurality of interactive display devices in 
response to an activation of the recording function to 
thereby restrict each of the plurality of interactive 
display devices to the recording step in the shared 
multi-step video production workflow until the record 
ing function is deactivated. 

16. A non-transitory computer readable storage medium 
according to claim 15, further comprising code, operative 
upon activation of the recording function, to restrict each of 
the plurality of interactive display devices to the recording 
step in the shared multi-step video production workflow, and 
further comprising code for advancing those ones of the 
plurality of interactive recording devices that are not in the 
recording step immediately before the activation to the 
recording step in the shared multi-step video production 
workflow. 

17. A non-transitory computer readable storage medium 
according to claim 15, wherein an interactive display device 
is assigned to the critical device group based on previous 
operations of the interactive display device, and the code for 
assigning comprises code for assigning all interactive dis 
play devices to a non-critical device group and observing 
recent operations of each device in the non-critical device 
group to determine if a device can be assigned to the critical 
device group and upon Such assignment, removing the so 
assigned device from the non-critical device group. 

18. A non-transitory computer readable storage medium 
according to claim 15, further comprising code for display 
ing information content on the interactive display devices 
during activation of the recording function, the displayed 
information content being related to a role associated with 
the corresponding interactive display device, the displayed 
information is related to the role performed by the interac 
tive display device immediately before commencement of 
the recording function. 

19. A non-transitory computer readable storage medium 
according to claim 15, wherein the code for determining that 
each interactive display device in the critical device group 
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has entered the recording step comprises code for checking 
a user interface control selected from the group consisting of 
a tab view, buttons, and a checklist. 

20. A non-transitory computer readable storage medium 
according to claim 14, wherein the code for disabling further 
comprises code for restricting a user interface of the camera 
during said activation of the record function. 

21. A non-transitory computer readable storage medium 
according to claim 15, further comprising one of: 

code for polling a status of the camera to determine the 
activation of the recording function; and 

code for determining the activation of the recording 
function by receiving event notification from the cam 
Ca. 

22. A system comprising: 
a communications network; 
a video capture device coupled to the communications 

network; 
a plurality of interactive display devices each coupled to 

the communications network and operating in accor 
dance with a shared multi-step video production work 
flow in communication with the video capture device, 
said the system being operable to: 

assign a Subset of the plurality of the interactive display 
devices to a critical device group, each interactive 
display device in the critical device group being 
adapted to control operating parameters of the video 
capture device; 

determine that each interactive display device in the 
critical device group has entered a recording step in the 
shared multi-step video production workflow and, in 
response to the determination, enabling a recording 
function of the video capture device to be activated by 
at least one of the group comprising: the video capture 
device and one of the interactive display devices in the 
critical device group; and 

disable at least one user interface control in each of the 
plurality of interactive display devices in response to an 
activation of the recording function to thereby restrict 
each of the plurality of interactive display devices to 
the recording step in the shared multi-step video pro 
duction workflow until the recording function is deac 
tivated. 


